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[0002] Kw?$>-^{t , m%mm<Dmi^^\^ ^xmwmmmm. ^/^^^ei^^mmn. m 
^mmM(Dh^-^<v^m^:=^^—t2i^(DwmmMmmmxm:L^mi^^mm(D 

#^^tt^S"efcS(HARRISON'S PRINCIPLES OF INTERNAL MEDICINE ||2^ 
||23jK, Isselbacher et alM, McGraw-Hill Inc., NY (1994) pp.2275-7)o y<^^l^y 

i^m<Dmmmtvxtx. m^^fi^h*—^'^K>m(7)js.T^mtiib (;iL-DOPA(3,4-i^ 

[0003] ^i^tlith'—^^Kl^m^^^—^^^motcm^. K-^-^^^^jg^^^— nVtlrl^jNB 

m^t^6—mm<D ^m^!^(D ^mmmmm^^mir^mmmh^^htix^^ 

7|^S#fPll5690927-^; Spencer et al. (1992) N. Engl. J. Med. 327: 1541-8; Freed 
et al. (1992) N.Engl. J. Med. 327: 1549-55; Widner et al. (1992) N. Engl. J. Med. 
327: 1556-63; Kordower et al. (1995) N. Engl. J. Med. 332: 1118-24; Defer et al. 
(1996) Brain 119: 41-50; Lopez-Lozano et al. (1997) Transp. Proc. 29: 977-80)o b 

mtE(Dt:LS. :L(D:^^Xi^mS^(D^^m. ■ff^Sffi(Rosenstain (1995) Exp. 
Neurol. 33: 106; Turner et al. (1993) Neurosurg. 33: 1031-7)-e^M/55^55o i^ti. ^ 
Plkf^Pl^<DM^^. :fe^^6<JJ^j;#^it>ltigi^(Lopez-Lozano et al. (1997) Transp. 
Proc. 29: 977-80; Widner and Brudin (1988) Brain Res. Rev. 13: 287-324), Bl^B. 
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(1995) Exp. Neurol. 33: 106)^<D#>!rfj^ffi-CPB1M*SfgJg^$;}^TV^5o 

[0004] mmm'^m^f^^&(Dmm^m^i-^tiibK. mx.\t:f^^M(D^M. m^. rx/ 

tfJiirNBiia^ffl V ^5;^fe'b^i^$tb-CV ^§(^Jx.f^ . #^¥l0-508487-^<2t«;#^5p 

10- 508488-^4^#;#^^10-509034-^<i5^^#M)o w<D;^&^^:*3V^T^*. JgiSfeSJ^? 

11- 509170^^#;#^5pii-50l818-^^#;Selawry and Cameron (1993) CeU 
Transplant 2: 123-9)o MHCd^-e^/^-f-^jfiLig^^, mX(D'WM. -H-^^^:/^. ^.TJ^IPF 

[0005] ^i-e, 4^im^S5l5<D*IBif&lcft;t-C. JSEtt#j^JBa(ES)iNHli&. 'WmmMmJ!l^fS:t* 
6 (Kim et al. (2002) Nature 418: 50-56)o nM^i^\tESmil^^\^<tiB^^A(DW 

[0006] nmm(Dmm(Dmmi^^\^^xmumm(Dnmm:d^!i^^mtm. mm(Dmmtm 

in ynvoizm^x^^tvm^m^tr^mrr^^^^m^h^o :=-^—^>'mmmm<D^m 
i;i*5v ^x±^i.timmm&.^xmmttj:^<Di^^ mmmm^^^-tmmmm^t 

—)vr^^^M^^—'^>(o^x\>Y—^<^^M^^^—^^^^wms\z^^^ 

JNajia^bTf*. J^^f*:(Lindvall et al. (1989) Arch. Neurol. 46: 615-31 ; Widner et 
al. (1992) N. Engl. J. Med. 327: 1556-63), thfl^j^SWSft ^<^^5E'fb-fe/^^^>'(# 
^¥8-509215#4^t^ ; m^^\ l-506930#4^^ ; #^2002-522070-^<2t#), NT2Z 
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^2002-5 13545^<2:^#). jt^^^8fe^$ttfcESjNai}& (Kim et al (2002) Nature 418: 
50-56) ^;d5^{ff>tbSo L;^l^b>fc305^V^-r4^tJ. K~^-?^>'jg;i^^— n^^^fc^iK— 

[0007] Ms^it^mmMm*^hh'-^<^:ym^=^^—T^>^mi^mcmm'i^m'r^:ffmt 

2002-51775-i-4^f#);55|i^$tl.TV^So :$1-3f5it^^^O«Ai:V ^5«$i?^C 

[0008] Lmxlafi. l§^4'OWM(D_h:35c;K(S:^3tt#J^^^^ife'e^<b^^H^^^^^^i-^5^- 

i^Do Liiixla<©^^tCj;t)queue courte(qc)^5'hlc:*5{t§tf ^WM^^I^^^S 

§l#^:i^tLSr^^>^^tT.TV>S(##fp:SCi)^3-5)oLmxla«^^^J*Ji&#a8{^;0>t) 

##W3i:ifel:Millonig et al. (2000) Nature 403: 764-769 

0WWfXlBk2:Fem et al. (2002) Mechanisms of Development 118(1-2): 225-228 
#^#fF:S:fi^3:Kitada et al. (2001) The 2001 meeting on Physiologycal Genomics and 
Rat Models 

##f^ :iC^4 : Kitada et al. (2001) The 15th international mouse genome conference 
#^iRFfP:S:gfe5:Kitada et al. (2000) ^170 0 ;*:^S^7^/Hjji^^^|Eft 
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[0009] ^mj^-^(Dy<-^>>^i^m(PDmmmmi^i3if^:)^tfmm(D~-Dtt^ ^mmi^ 

^(D— oirLT. Lrp4(WO 2004/065599) ^tJ«3^^]lt^^65B 13 (WO 2004/038018 

[0010] Y—^<^>m^=^=^—^i^mmm^ii^mw£iykm^^m^'t^fz.mz.^ ei2.5-^!> 

(N-RDA;representational difference analysis^;RDA?fe(Listsyn NA (1995) Trends 
Genet. 1 l:303-7)<SrQSc^(rDNA®f>i-(D»O:^— >^k^fe^t;?i^^;^^^7^i/3^^^J 
(WO 02/103007))t;iJ;<9l^^Urc„ ^m\^fcm)\(D—^b\.X^ Lmxla-Sr^^— K^-^ 

cDNAif>it>55#btbfco ^tv*-e. \.myLis\tmmi}^hmm^t^~^x(DMcmm(o±MW. 

(roof plate) ^^^.^S^^OT^JiS(^l^mi-5r^;6S«^$t^,-CV^5„ X^tA^f^fi^h. K 

[0011] Lmxiaf*. mn^o:>mmmm(Dmm*^h6^^w±m>. -^hKn-j^mz-^^^xm 
ly^uto m\mm^(ommimf^(Dm^^h^mt^Mm^hvx(Dt^m^^ir 
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[0012] T^mmit. *#:6<ji-}m}-^t-ji«9-efc5o 

&.r(D (1) - (6) (D\ ^-rth^^zLmmo^mmmmTb^hfj^^iitu^cD^^mmizMv 

(2) BB^J#-i-:14|Bm<^r^ymE^j36^b>^ceS3!Ky-<7'^K;lr3-KLfc:^^BB^J 

(3) BB^J#-^:13|B«(DJ^«gB^J;6^b>^jJS»^^t;i^UT;^hy:.'i>aii^h/ji#fe# 

-e^N^^'y^^x-r^ia^iB^j 

(4) iB^j#-^: i5^tim7mm(Dmmmm 

(5) BB^J##: l6*ytf*18|E^(DT^y^Ba^J;6^^jfc§2i^y-^7"^K5Sr=-KU:^lt 
<2> m^^U:t^h^7!>K <i^^J:<thl5mm^^^'r^. _b|B< 1 >IB«<D^ifeo 

< 3 > sxr(Dii) - (6) (Dv ^'mt^izmm(Dmmmm7!)^hfj:^mu^(Dm^mm 

}c^LT;:^hy^v'3i^h/^^#T-e/>^^y^^xi-S/Ky^i^i/::t-^K^#^^fe^^ 

(1) ga^j#-^: i3mm(Dmmmm 

(2) iB^J#-^ : 14fa^(DT$y^SB^J;e>^^>/cC§4<y-<>^^K^3— Kbfci&SMH^J 

i3)mmm'^:i3mm(Dmmim*^hfj:^m^^iz.M\^x^hv>i^z^>hti:^i^r 
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<4> ;Kyp<i5^w::^^K/eis, {i^f^KthismmM^m-r^. ±m<3>mm(Dnmo 

TIB ( 1) t^h (6) ^■r^^>^»^^^:^^(^T5/^iB^J*fc^*^o— §BiE^J;ii^^>fcSJK 

( 1) mmm^ : i4is«(z>T^y^ga3?ij 

< 7 > TIE (1) d^b (6) (OV >Ttb;6^{3:|E4fe<DT5y^ga3?iJ*fcfi^<D-glSia^J/{i*^> 

( 1) mmm-^ : i4iB«(DT5y^iB^j 
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(6) Ba^j#-^: i5^tci^i7mm<Dmm&m*^h^£^m.B^im\.x^hv:yi^^:y 

. _hlE<7>|a«OK^„ 

(a) TSB (a-1) -^^h (a-6) <^v ^'rtiib^z.mm<D^mmm^mm<D\, ^-rtub^cD^mm 

m^^h^j:^m^^<Dm^mmiz:ML,X^hV^^i^^:yhfj:^i^rx^^4-:fvy^ 

(a-i)iB^j#-^: i3mm(Dmmm^i 

(a-2) gB^J#-^: 14fB^(DT5/^gE^Jd^^^cC6^y^>^^KSr='— KLfcli^iH^J 
(a-3) iB^J#-^: i3ie^<^:^Sia3?iJd^b?fc'53te^^{c^b-c^l>y :/i;'3i:/h/^^# 

(a-4) sa^j#-^: i5-^tim7w.m(Dmmmm 

(a-5) gB^J#-^ : 16*fc«18|EttOT^y^gE^J;6^6>?fc^xKy^:/^K^='— KLfc 
(a-6) iB^J#^: 15*fc}*17|S«feOi^Sga^J;6^fe^fe:5it^^^^^:^LT;^^y^^^^a. 

>h'fe^#T-e^^-f:/yi5^>rxi-5^SBB^J 

(b) Lmxlb. NurrK EnK Ptx3^3J;t^TH;^>e>JfeSPJ;^93l^$i^fcl*fc^«^03t 

e^o^^Si^tc:*fbT>^hy:/i^rii:/h7fe^#T-e^M'^'yi5^>rx-t-'5jKy^i5^V':^ 
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^Sr^tf. ±IB<9>fBm<^;^&o 

< 11 > (b) X@{C*5V^-C. S*^$tbfclt^^;5SLinxlb. Nurrl. *rc^*Enl(DV^-r 

(a) TIB (a-1) t^h (a-6) (D\ ^-f^VJi^lJllB^OJ^SgB^JteilE^OV ^-f ^^^^©^gSgB 

(a-1) gB^j#-^ : 1 ^^m<Dm.mum 

(a-2) SH^J#-^ : 14|S«<^T^y^ga^J;6^6)^^^7Ky-<:/^K^3— KLfcJt^BH^J 
(a-3) Wmm^ : 13|E^(DmSiB^J;6^e>^^§jtfe^^{<:^UT;^hy 

(a-4)iB^J#-^: 15^fc«:17fE^<^igM^J 

(a-5) SE^J#^ : le^fcf* 18|Ea<^T5:/^iH^J;6^^>/^55t?y ^>^^K^3— Kbfc 
>'h>5;^#Tt?^>>f>^yy>rXi-6:^SSB^J 

(b) DAT*5J;t)? ADH2d^e)iS^$nfc-;^t)b< «33?;^(Djt^^^o^^mi^{c^U 
T^hy^i^3:>h/^^{4=TTvNxf:/y^>rX-r:5>i^yp?i5^i/:^^K*/ci{i^^«l$tvyj: 
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< 9 > :;!r 5i±|E < 1 2 > iB^O^iSfeo 

< 14> ±ie<3>*/c{*±fS<4>|E^Of*;^i> Lmxlb, Nurrl, Enl. Ptx3. TH 
<15> ±^<3>*y5:f*_hfB<4>|B^<^S^^^. Lmxlb. Nurrl. EnK Ptx3. TH 

(a) TIB (a-1) d^e> (a-6) ^'ri^^^^^:IB^(^T^7miB^J*fc{*^^0— laSia3?iJ>6^6> 

(a-i) iB^j#-^: iAWM(r)r^/m%m 

(a-2)iE^J##: 14lE«<^T^y^iH^J{C:}oV^-Cl^L<f*mi^1@<DT5:y^dS:$^ 
(a-3)ia^J##:i3|S«^<^:^Sia3^J;6^e)?:?55t^^^t^*fUT>^by:^i^aii^h;^^^# 
(a-4) iB3?lJ#-^: l&-^fz.\tlS^m<DT^jmWM 

(a-5)iB2?IJ#-^:16T^yhttl8fE«(DT5/^Ba3?!I{-*3V>Tl^L<{i^ii:^@<DT5 
(a-6) iB^J#-^: 15*fc{*17fam<^JtSBa^J^^t>'fcSjie^{;i^bT>^hy^v?a. 
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(b)Lmxlb. NurrU EnU PtxZ^XXrTm^h:^^m^^mi^^tlfc.ltfciW(.Wc<Dm. 

< 18 > (b) X©iC:^V ^-C. mi^^tlfcM.Wf'i!)^LiaxlK Nurrl, *fc{*Enl<7)V ^-f 
i-§;^)feT*feoT. (a) TIB (a-1) (a-6) (7)V tV;6^fCfB^(DT^/^ia^J*fc{* 
(a-l) ga^J## : 14WM(DT^yWmm 

(a-2) SB^J#-^ : 14|E«OT^/^iB^J lC*5V ^-Cl^b< }*^mi@<^T^y^;6S^ 
(a-5) ga^J#-^: 16*fcf*18iB«(??T^y^SB^J(C*DV ^-Cl^b<{*^m^(?5T5 

^h^^^#T'e/N^:/y^-fX-r^:^mSE^Jie:j;«93-K$^ifcT5:/@?@B^j 
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5. _h|B<16>7I?M_h|B<19>IB«0;^^o 

<21> ±M<7>^ftlit±M<S>WM<D^Wit. Lmxlb, Nurrl, Enl, Ptx3. TH 
<22> ±|B<7>^fc{*±IE<8>|Eft<:OK^^. Lmxlb. Nurrl. Enl, Ptx3. TH 

(.hmfikmM^mm^'tfc^(DttiW.mmiz^ ^r© (b-i) - (b-e) {ena^ov^-f tb 
(b-i)ga^j#-^: i3mm(Dm.mmm 

(b-2) gs3?ij#-^ : i4mm(DTKymmmi()^hfs:^m^^'^h'^=i--h^i.tcMmmm 

(b-3) iE^J#-§- : 13lBa<^Jg^iE^J;{)^^/.C^it^^^(C^bT:^hy>--:^aiVh/^^{t 

(b-4)gH^j#-^: i5'^rztti7mm<Dmsmm 

(b-5)BB3?iJ#-^:16*fc«18|E«<^T5y^iB^J^^b?ieSJHy-<>^^KSr3— Kbfc 

(b-6) mm^^ : 1 5^fc{* 1 7mm<DmMMm^hti:^mB^ ij:^L-c;^hy ^-i^m 
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<24> m^^u:t'^h'7i^{p-ti:<kiimm^i.tii5mm^^t^Mmmmx-h^. jiie 

<23>|S^(D^&„ 

(b) Wc^oMIEjNaiiai^. TIB (b-1) d^^, (b-6) (DV ^-f tb;5i^c|E 

(b-l)gB^J##: 14|EmOT^y^gfi^J 

(b-2) iB^J#-^ : 14|B*feOT^/^BB^J fc*5V ^Tl^b< f*^^^OT5y^;i5^ 
(b-4) BE^J#^ : 16*fc«18|B^(DT^y^iB^J 

(b-5) gB^J#-^ : 1 6*fc« ISfB^OT^y^gB^J fJ:*3V >T 1^L.< {*^|^^<©T5 
[0013] [iai]K— ^■^^^'jg^c:^:*— n:^-x'— it^^^ni/^/tKn^i^— ^ (TH) O-r^? 
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^ft. V;il^bVL^ML5IV^fc-^^>^^^^^v'3^/^^TofCo Mes:E't'ffi(mesal), Di^WM 
(dorsal), DL:W{l!|ffi!);^ (dorsal lateral) , VL:jaffl!lffi!l;^ (ventral lateral) . RWiBM 
(ventraOo 

[gl2]Lmxla. Lmxlb, Nurrl^T^^nv'i^kKndei/^— ^(TH)<?5mRNA<D-^!>;^E12.5 

[ia5]mouseE12.5itiJii(3:*3(tSLmxla(D^^TJ«BrdU<D^t)3i^^^S^fe^fet? 
^^mb/'S:>^;^Sr^-f-^*-t?*>-5o Lmxla^K— i3:/li5aBffl^^llS{j:33V ^ 

[|g7]th^^J3g^*^{C:j3{tSLinxla(D^m^RT-PCR&-T?^mbfc:^m^^-r^* 
-efeSo SN:|iM(Substantia Nigra), Pu: ^^(Putamen), CC:;M^^K(Cerebral 
Corte^, Ce:/jNj^(Cerebellum), Hi:^^(hippocampus), MO:MM (Medulla 
Oblongata), CN:Jlt>t^ (Caudate Nucleus) , ^Wo:JiHSl(Pons)o 

[0014] <'^—:fy—:^V^^U:t^]^^Zfti—zf> 
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Ba^Jf*. Nature 403: 764-769(2000). Nature 420: 563-573 (2002)^tAlech. Dev. 
118: 225-228 (2002)#O:S:i^^#fl^-r^^i!^5T't. GenBank(Ct>Accession#=-^ 
NM_033652i:b-C^^^$^^-CV^5o *fct:hLmxla{i, Gene 290: 217-225 (2002){c:# 
^^tbTV^So fcfLmxla(Dy/i>.gE^J{^GenBank Accession#-^AH011517i:b-CS^ 
f^^tlXfl^^^ 6A^M^*^(GenBank Accession#^NM_177398) ^<DT>ry:7;i—-Atj 

[0015] r^-e. r-^— ^yp?i^l^::r^K>^n-->^ji!«.Lrnxlait^^^(^Bmtr^tiii-5 

fj:r.>^mcDNAh^^^o mj^'t'ORNA(D;^mi-*5V ^T#^C^*UV^:/^— 

^;dS-t?tSo mRNA<D|iim<^Wil(-J:«9Lnixlaat^^<©l§^«r^^ Wi-^^-^fC 
Lmxla^3— K-f-^^^Sr^ffl-r^^i/SW^LV^o '^l>>«>Lmxla(DT^y^ia^J{i. 
NP_387501.1i:b•CGenBank^Cl&ii:$^^-C*5l9, NM_033652(DBB^Jft', 220#@;ei^b 
1368#SO^S;65Je<D3— K^^-^fcD. ^flcfttSB^J^ga^J*-^: 14lc^Lyto * 
]^C. fchLmxla(OT5y^gB^Jtj^^-C*>«?(GenBank Accession#-^ AAL82892.1^) 

[0016] */c. ^mm(D^—:b—^v^^i^:t^h^yT^-:fit^ ^^&.^(Dmm. m^it^ 4- 

T-fe^/Vi/^v^i^. 5-C&/V7K=¥v'i::Kndf^/pt<5^/w)ij7yi;?>-, 2'-0-p<^/V'->^i;?>', 
5-;&/W5j?^i/^^/UT5y7«^/V-2-^:^!j7yi^V, 5-;i&/V#^iXp<^/VT5/7<^/V!>y 

. 2'-o-^^/V'i^Tyv:/, -I'yi/^'. N6-fy-<>^c:^/vT7^yi/>'. i-p^^/i^Tt^Vv' 
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r/-yly^ 2-^'f-;VTfJl^l^. 

/M^/V'-2-^;^-!5'yi^:/, 5-^h=¥i/:*/V-Jjf— /Vp<^/V!Jryi;?:^, 5-p<h=Sr->!>y'^i^, 2- 

p^^/^^^^-Ne-^y^^^^^^/wT-T^yvi^, N-((9-i3 -D-!;7j^:79y^>/^-2-p<^/n;;^- 

:7'y:/-6->r/^):^/w^^^/v)M/:^::^v, N-((9- -D-yJK:7^yiy/^:/y>'-6--r/^)N- 
p<^/^:^/w^^^/^)h^';^:::^;x, ^])l^>-^-:t^i^^fk-:^'^J'V=^:^'r^v^ ^]}i^>-5 

^/W2-^:^!>yi;^:x, 2-^:^^Vi^l^. A-^:t^Vi^:^. 5-?i^/U^Vi^>. N-((9-i3 
-D-y ^':7^y>>'/v^y v-6-'f /V');«7/w^^^/v)M^:;r^>'. 2 ' -o-^^/ws-p^^/vi^y 

[0017] ^mm(D-r—:^—:^V^i^U:t^h*^u^'y'tt. K~/-«5:^^!fe-^— t3>'#M6<J(c 

<?54MBa^J{-iGenBankTi^-fe5^^/3>'#-^NM_033652^LTMI^$ttT*3«J. 
#:6^Ba^J^Ba3?U#^: 13lJ:^bfCo ^cDNA{J:*fLTtiM6*J>^£BS^J^#i-5jf?y5?i?' 

•vr>;;^Lmxla<DT^y^gB^J;6SGenBankTi^iriyv/3>#-^NP_387501.1^b-C^^$ 
tV-CV^S;6S (gB^J#-^: 14) . ^tv^=i— Ki-§i&^Ba>?IJfi_hiZ&<7)GenBankT^-fe5/i/ 
3>'#-^NM_033652(DitSga^J (ga^J#-^: 13) {Z.mK.X. it^^^Bf-^OJjimiCj;!) 

hy>'^:?^>-h/ji^#T-c^^-r>^yy-rXi-sigSiB^j(j:;tsM6<j/ji3ij^y 

-ttis [^i^t;itb(CoV^-rt>Lmxla(DiB^J;0S^^;h.-C*5«9(@B^J#-t:15, 17), t:h 
Lmxla(Z)mRNAtC^b-C^4i6<j/.egH^J^#i-5JKyj?^l^;^-^K&U«^2Kyp?^^:r^ 
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[0018] ^^-e. m^mmmfumi^xm^mti^. mmmmni^mmKML-x^^KM 

<«90%. $e>(J:0*L<J*95%gJlJi(^Jx.{^. 97%. 98%^fcm9%)7!>miZ.fj:^X 
tit, mmt^J:^:^V^ii^l^:t'^h*(D^mmm^(DTy'==^:^iA)KM\^X^^:yiT) (RNA 

Km.c-tP'n^A^xmtm^^f\.x\ ^^^Lh^m.^-r^o ^vxm'&(D%^^:^^Ym 

|^d:(0|^SBB^Jl^^yV-e<D^|^ttf*. '03J;l{5BLASTT/^=?yXA (Altschul(1990) 
Proc. Natl. Acad. Sci. USA 90: 5873-7) \CS:-:>X^^^^:z.ti)^X^^o ;iOT/V=^y 
XA^^:S<5V^fc^tSSa^Jc^)+H|^^4^^^t- SfcJexDZT'di/^A^LT. BLASTN( 
Altschul et al. (1990) J. Mol. Biol. 215: 403-410) ;eiSPI^$tb-C*5«9. '^—tJ—^^)^. 

^*:6«J^^£#P^ff;^&^^:oV^T^^. m^\i. http://www.ncbi.nlm.nih.gov. <Sr#flg-f-5^^ 

[0019] Lmxla(C(*::^-/l^i57-^^^>^'T'fy:7;^-— J^^T^TU'y5'i5'^Mff;d5#?£i-§orH^^ 

feSo ^(Dx^f£r^yy:i—J^Rxrri-v^y^mmi^<Dm^^mmx^^^v^z^^v 
h^mm(D-^—:^'-^v^^u:t^}^zfu--:ft\.xmm'r^^ti)^x^^o -^ti. ±^ 

:*-^K(*> #<(^^'a'. ;^hy:^i^3.:^h;^^yN-f::/yiJ^-r-^-i^3>-^#T-c^is|-0^t-S 
n^-i^Mfi^J iJllSmi-SLmxlaSra — Ki-5i^^Sa^J;6^e>5^e5JKy5<i^l^:^^K 



wo 2005/052190 



17 



PCT/JP2004/017574 



. /NA^iS^—, ^r7hy, ^iy, ir=¥. t^yi^^t^Hji^tocDNA^-i'i/^y— 

fix ITMolecular Cloning, A Laboratory Manual 2™* edJCCold Spring Harbor Press 

[0020] i^T. a;«9:i:#:6<JJfecDNA9>r>^7y — <^f^]^(c:oV ^TlftMi-5o ^T. Lxnxla^^ 
^i-^jNBSa^ li?^. mifSl^^^fe^^T^v?:^j@ig>iL^fe(Chirwin et al. (1979) 
Biochemistry 18: 5294-9) ^ AGPCfe(Chomczynski and Sacchi (1987) Anal. 
Biochem. 162: 156-9)#<^^^O^ife(;i,t?)^RNASrfi®i-rSo J^V^T. mMl^tii^ 
RNA<t«9mRNA Purification Kit (Pharmacia)^^fflV>TmRNA^MMi-So *fc}*. 
QuickPrep mRNA Purification Kit (Pharmacia)(Z)<t55fex W.^mRNA^MM'f'^t^itXD 

V^TcDNAtr-o'JEifei'So AMV Reverse Transcriptase First-strand cDNA Synthesis 
Kit (±^t^Xm(DXo^j:cDNA-B-^(Dfcib(D^^yhht^m^tlX\^^:5o ^(0^(0^]^ 
t\JX. cDNAf*PCRSr^Jffibfc5*-RACEfe(Frohman et al. (1988) Proc. Natl. Acad. 
Sci. USA 85: 8998-9002; Belyavsky et al. (1989) Nucleic Acids Res. 17: 2919-32) 
icj^tj-g-^, S.TJ?Jii|6$-^-ObJ;v\ ^/c. ^«^<Di^V^cDNA7>l':^^y— ?rf^$lii- 
SfcfetJl, :^y=f'ar-Y5/:7^*fe(Maruyama and Sugano (1994) Gene 138: 171-4; Suzuki 
(1997) Gene 200: 149-56) ^<D<^^0#^^^ffl-t-S:i^^>-^5o 
#^>tvfccDNA}*. m^^^i:^^^—m^%^^)ht^o 

[0021] ;$:^PJ{cj3tts^N^^yy^-^— iy3:/(D^#i:bT«. 0ijx.fir2xssc. o.i%sds 
, so'Cj. r2xssc, o.i%sDS, 42"Cj. rixssc. o.i%sDs, 3rcj, io^hyi^i^rc 

>Vfi:^WtVX^2^SSC, 0.1%SDS, 65'Cj. To.SXSSC, 0.1%SDS. 42'Cj^t)^r 
0.2XSSC. 0.1%SDS. 65'Cj#0^{4^^*(f^ri:;5S-e#5o J;'9P^(;ifi. 
Rapid-hyb buffer (Amersham Life Science)^ffiV>fc^lfe^bT. ^dX>XZO^my^±. 
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. ;^V^T1XSSC. 0.1%SDS't>. 37'C-e205>r^O?5fe?l^^3lHim\ :R^t;ilXSSC, 
0.1%SDS^. 50X:X20:^m(Dm^^2mn^^t:d^X-t^o ^<^ftfe. Mk.]^ 
Expresshyb Hybridization Solution (CLONTECH)4'^ 55X:XZ0'^m&i,±:fl^^^-<-:f 

hU 2XSSC, O.iroSDScf, mUX20^m<Dm^^3]Bi.lXSSC^ 0.1%SDStti 

. z7X:x2o^m(D^^^mno^thx^^o ^^x\ mk.it. zfyy^-^^izrw^^— 

[0022] /^^':f]}^^-^—-yn>'m<DnWi:^m.\^^^^X\t. ITMolecular Cloning, A 
Laboratory Manual 2™* ed.JI(Cold Spring Harbor Press (1989)^ #(JlSection 
9.47-9.58)^ ITCurrent Protocols in Molecular Biology JOohn Wiley & Sons 
(1987-1997), #}c:Section 6.3-6.4). ITDNA Cloning 1: Core Techniques, A Practical 
Approach 2"" edJ(Oxford University (1995). ^#(J:oV>-C{:±#lCSection 2.10)<Sr 

#flg-rsr^;j5-ets^ ^N-r^yi5^-rxi-S2ify^i?'V':^^K^b-cf*. ^^oLmxiao 
m.mmKnvx<>fs:<h^5o%^Ai. ^?*u<}*7o%j^±. ^h\z.mi^\^<mo%u 

±. J;t9$f^L<{*90%J^_h(^Jx.{i. 95%i^±. $blC{i96%, 97%. 98%*fc«99 
%]^;Ji)<D|^-14^W'rSifeSga^J^tf>j<yp5i5^i/:^^K;0S^(ffetbS„ w<Dj;5^cC 
1^—14}*. <D+BI^'l4(^^^^|^#l;:BLASTT/^=^yXA(Altschul et al. (1990) 
Proc. Natl. Acad. Sci. USA 87: 2264-8; Karlin and Altschul (1993) Proc. Natl. 
Acad. Sci. USA 90: ^SlZ-l)\Z.i:oX^'&ir^^ti^^X^^^ ±^(D:^^SB^J^^oV^ 
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m-'i±^^Mir?>tcisf>(D:fvi^9J>>tVXBLASTX(Mtschul et al. (1990) J. Mol. 
Biol. 215: 403-10);6S^|il^ttT*5«9. T5y^W^/V-C<D|^— tiSr^^i-^^i^l^l^pJ 

ffl Wtg-efc^o A#:6<)^c^mff;^)fe^-oV^Tfi3fe^-3i&-<fc:J;5^-. http://w 
ww.ncbi.nlm.nih.gov. ^#fl^i-§r^:i5-e^§^ 

[0023] ^<Di&,^ JS-fe^liiliBfi^^l^CPCRXCurrent Protocols in Molecular Biology, John 

WUey & Sons (1987) Section 6.1-6.4)(J:J;«9, LmxU(DT^y^:i--J>.RxrruViyi^^ 

Mmmm%:m^^^^'^—^mf\-U "y-yV. ^^^^^ /^j^:^^—^ ^!7hy. 

5:ii:36S-e#:5o '9»J;tfi. i^7=^:^=3ri/p?^lx^K^3i— :/i5'— i/3:/&(Sanger et 
al. (1977) Proc. Natl. Acad. Sci. USA 74: 5463)lz:J;9fli^i-5;ii:^S-e#5„ 

[0025] ^^^^(O-x'— 7Ky^^l/:^^K7"n— :/}iLnixla<^)^m^#MWt-^ 

^Z.ht-'h. ±|B(l)LmxlaOmRNA{C+aM6<)>'^Ba^J. 
(2)Lmxla(DT^/^iB^J^=i--K-r5iMga^J{-=l=BM6<J>fcBB^J. >RtJ«(3)Lnixla<D 

ii^/cC<i:^j3Si^L/cl5:^X^-^tfi^^SH^J;5^^>/^§)t?y^i?l/::^-^K/55-^*tb§ 
J;5^.C^i^^.C<^^>3gJ^bfcl5:^S^-^tf:^SgH^J;e)^b/^5jKyp?i5^W^^hl*.Ln« 
niRNA(D^^^^tB-r5fcJe)Oyn— Lmxla mRNA5rlii|iibT^^tiii-Sfc«)(^) 
PCR^fc«:RT-PCRffi:7'7>r'S'— ^bTflJffii-S:i^355-t?#So ill", ^n— :/^LT 
^.RB-r^i^'^t;ifi. 15—100. 0*b<{:il5-35^(D±&^j:«9«^$tvfcJKy^i^lx:^ 

^^Jt_h. ^*b<«30^@Stf^(^:^^J;9«^$n5JKy5?i>'V';^-^K;5SM*UVNo ^^-T-^ 
-^U-C^ffii-5#'8-{;i}^. ^y5^i5'V^^F<^3'7|5«{l!l<DfH^^^6<Jt-f-SBS^J{;i 

«ri:;6S-e#5o ^<^J;5^cC^i^>fe<^tjaii^bfcl5l&S^-^tfi&SiE^J;6^feJfe5^yp< 
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[0026] ^mm<0-^-':^—^V^^\^:!i-'f-V'zfu—zfi^. Lmxla^|§mi-S5NflJ9aj;t)_h3^cD^^ 
[0027] <^^|5:> 

— ;2|s:^^#:(scFv)(Huston et al. (1988) Proc. Natl. Acad. Sci. 
USA 85: 5879-83; The Pharmacology of Monoclonal Antibody, Vol. 113, Rosenburg 
and Moore ed.. Springer Verlag (1994) pp. 269-315), th'fb^^:. ^^Mt^tnCft: 
(LeDoussal et al. (1992) Int. J. Cancer Suppl. 7: 58-62; Paulus (1985) Behring Inst. 
Mitt. 78: 118-32; Millstein and Cuello (1983) Nature 305: 537-9; Zimmermann 
(1986) Rev. Physiol. Biochem. Pharmacol. 105: 176-260; VanDijk et al. (1989) Int. 
J. Cancer 43: 944-9). ^XJ^K. Fab. Fab\ F(ab') . Fc. Fv^(D^i^m)i7i^^^tl^ 

2 

mm<o^mt. ^ -m^v%^^-^. -^/wh-;^>^'^sfi«. gst. m^ik.%wu 

®(GFP)^tcDg!ll^M&®^:UTM5tUT. ZL^^m:m\^^\Z.^^X^^^D\Z.'t 

[0028] (DLmxlait^T- (BB>?fJ#-^: 13. 15. 17) lC<t*)=i— K^tl^JKy 

^y^K. (2)LmxlaJKy-<y^K(ia^J#-^:14. 16. 18) . (3)Lmxla7Ky-<7'^K(ga 

^j#-^:i4. 16. \^)(r)T^ymwM\rL^\^x\^\^<\m.wm(OT^/mi^x^^ m 

Ax gia*fc{*#AD$*LfcT^/^BB^J;i)^e>/^5jKy^:/^K. (4)Lmxlajtfe^^om 
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«ia^j(SB^j#-^:i3. 15. i7){zmm^^mmi^Mvx:^hv>i^:xii^h^j:^^r'c 
[0029] :^^m(Din.mt. LmxlaJKy^y^K^L<^«(^^ef>ft. */c«^tb^;^igmi-5 

[0030] th. '^t7:^^^^<D^m^vax\e.^:ii:im^<0^{^^:bt^^ 

[0031] 2t:BM<^*n:^^#Sfci?)OLnixla7Ky--i>^^K«. Lmxla<D^J^ti^^bTV>n}^ 

A. ei^*fc}*#;&p$ix:^cT5y^SB^J^Wi-^>^^y-<:/^K;5S^-^^;h.5o l^b< 

Mark et al. (1984) Proc. Natl. Acad. Sci. USA 81: 5662-6; ZoUer and Smith (1982) 
Nucleic Acids Res. 10: 6487-500; Wang et al. (1984) Science 224: 1431-3; 
Dalbadie-McFarland et al. (1982) Proc. Nati. Acad. Sci. USA 79: 6409-13) o feSS 

^bt^X^^ (Molecular Cloning, A Laboratory Manual 2"** ed.. Cold Spring Harbor 
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Press (1989); Current Protocols in Molecular Biology, John Wiley & 
Sons,(1987-1997), Section 8.1-8.5; Hashimoto-Goto et al. (1995) Gene 152: 271-5; 
Kinkel (1985) Proc. Natl. Acad. Sci. USA 82: 488-92; Kramer and Fritz (1987) 
Method. Enzymol. 154: 350-67; Kunkel (1988) Method. Enzymol. 85: 2763-6) » 
[0032] :^mm<D^m^i^. Lmxla:^V^-:^'f-h^(D—m^Ml^XWm^^<i:^m>^'^^o 

8. 10. i2^fcm5r^ym^msk±)m-<Dmm^m'r^^v^^^myrxh^o 

^J_h<Dj^7Kti/M7Kti^^^tffi-'5;^&(Kyte-DooUttle (1982) J. Mol. Biol. 157: 
105-22). ~«fefll3t^*ft"5;^Jfe(Chou-Fasman (1978) Ann. Rev. Biochem. 47: 
251-76) le:<t«5*i^b. ^h\C=i:y\l'^—^—zfti^9J>>(Mai. Biochem. 151: 540-6 

500684-^<2^t#)#(^^ife(Cj;«9«t^f'5;i^3&5T'#S„ 
[0033] Lmxla3^<y-^>^^K. S.t)«JKy^>^^K8lT>i-f*. Lmxla^^m-TSJNBJia. mi^^fc}^ 

m^mm. ^t^mjt^j^mm^xmiM'r^^thx^^o mx.i^. Lmxia^Ky-^:?"^ 

K^in vitro-e^a^i-S^-^. in vitroh^:/^^^ v-a:^ (Dasso and Jackson (1989) 
Nucleic Acids Res. 17: 3129-44) <D;^^(J:^oT. jWJia^*JfeV>^i^Wrt<^^t? 

jKy-<>^^K^®{it-t-5^^;&5-t?#5o ^i^iz:n^^x^ ms^^m\^^x:^v^^^v^m 
^^^-{cm^j2<^.mmti:m^mm^m^vxmmm.--<i^^-i^xmwmmir 
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[0034] Ji^y-<7°^K^^^$ii:Sfcie)(D-<i^^-iLT. :/^>^^K. ::3:^^K. ^4/]^^^ 

'T]}:^yT—i^^(Dm^(D^^(D^-^d^—^m-f^^ti!)^'Q^^ (Molecular Cloning, 
A Laboratory Manual 2°^ ed.. Cold Spring Harbor Press (1989); Current Protocols in 
Molecular Biology, John WUey & Sons (1987)) » ^^^^\tUW^M^^\^. 

HV(TAA, TAG*:rc}*TGA)(Dif A^=ffo-CtjJ;V\ 
[0035] in vitrotJ:*3tt'52}^y^^^K<^l§^^ RTIfel-i'S^^iJ'— ^bT«:. 

pBEST(Promega)^^J;^i-5r^3iS-x?#§„ M^jNeflS^t^tCiottSISmi-jgbfc 

M^<^^^B^^(COS. HeLa. C127. 3T3. BHK. HEK293, Bowes^^y— ^j^JiS 
, ^3113— Vero^ Namalwa^ Namalwa KJM-1^ HBT5637(#§BBS63-299-^-i!^#) 
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W}^(D^W:\H (Susumu (1985) Nature 315: 592-4; Lubon (1998) 
Biotechnol. Annu. Rev. 4: IS^m^m) . RUm^m^^^^^X^mmBM^^^^ 

[0036] ^i;7^—^(7)DNA<DWAi-i. mmmm'9-4h%:mmi^fcv:ff—'€RmKX'on^^t 

(Current Protocols in Molecular Biology, John Wiley & Sons (1987) Section 
11.4-11.11; Molecular Cloning, A Laboratory Manual 2"^ ed., Cold Spring Harbor 
Press (1989) Section 5.61-5.63) o ^fcj^^^tC^firC. 'Kffl-t-§?&^O=iK>'^ffl0S 

^tf-i"^sli:;55'C#S (Grantham et al. (1981) Nucleic Acids Res. 9: r43-74)o Lmxla 

\tm^i^^(Dmmt\.x^m^thx\,^xh!^\,\ 
[0037] m^ms^(Dmmi^. misivtcmmKmvfc<i^^<D:^mi^x^n% mx.}t^ mmm 

S^^^^t-t^m^. DMEM (Virology 8: 396 (1959)) , MEM(Science 122: 501 
(1952)). RPMI16400. Am. Med. Assoc. 199: 519 (1967)), 199(Proc. See. Biol. Med. 
73: 1 (1950)). IMDM^<Djti^&^fflV^. !£^^m^}t^C^-yB}^Skm(FCSM<DiiLm^Wi 
pH*^6— 8. 30— 40t:{J:*5V>T15— 200l^raM^OJ#IISrfT5^^;55-e#So ^ 

[0038] atfe^^mi$lx.fi^^S(c:J;i9Mjt$nfcLmxla3!Ky-^^^Kfi*T. JJ<y-<>^^K 

m&M<Dmm:^mtvx^A^(Dm.m. m^. ^m^^-^v-^'yy^i—. 

. ^/vmm. m^mm. m^mm. mmm. mm. ^mtm. mmtm. mmmm. m 
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\^^^^^^xi'^Y^yyy{—^t^<k^'<i^^ (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual, Marshak et al. ed., Cold Spring 
Harbor Laboratory Press (1996)) « ^m^'^J^^^^X^X. HPLC. FPLC#<D?^tii?' 

^fVio=7J>^^m\^fzMm^-m\mx%^o LmxiaJ}^y-<:7^^K^iiii'^® es^b-cst 
[0039] -^'m^^<n>m-^zt^Y^=^(n>mm^wmz.^^\^xmm^. ^m^(n>^m:n 

OLinxiaJKy-<>^^Ki:l^#(D>fb^'^^^t;^5t^^^X#6<j/jj#^{;i;!jq;tT 

f*^ ^f^^iiM^Phosphate-BufFered Saline(PBS)^fcr±^a^i&:!*C^-ejil:^f5, 
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:^^tLX^ -gaj^filTCurrent Protocols in Molecular BiologyJOohn Wiley & Sons 
(1987) Section 11.12-11.13)^#flai-S:i^;iS-et;5„ 

[0041] ^it. ^/^n^—r/v^i^^m^ir^itib *T . _bxfeo J;5 fj:br:fe^>fkbfc 
. Mastein<D;^&(Galfre and Milstein (1981) Methods Enzymol. 73: 3-46) (JlipCT 

^ Jf#^6*J5fc::^^i:LT^ ITCurrent Protocols in Molecular BiologyJOohn Wiley & Sons 
(1987) Section llA-UAD^^m-t^^th-^^o 
[0042] /^-r^^yK— ^f*. ^(Dm. Mm^EB^^/l^P^icm^^'^fc'thV^y^m^m vitro-e 

th^#:?rjg^t-5^^-r>^yK— ^^#S^&(#MHg63-17688#<2r#)lJ:a;o-Ob# 

WO92/03918; WO93/02227; WO94/02602; W094/25585; WO96/34096; Mendez 
et al. (1997) Nat. Genet. 15: 146-56^) „ ^^4zf})}^^'^^m\^fJt\f^mtVXti. 

[0043] m.'^^m~m:^^mi^X^^i^^mi^ir^^thX^^ (eon-ebaeck and Larrick 
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(1990) Therapeutic Monoclonal Antibodies, MacMillan Publisheres LTD., \JK0M) 

^MmMtt7l)^hyS:^W\Mi^jb^mfhtl^0ones et al. (1986) Nature 321: 522-5; 
Reichmann et al. (1988) Nature 332: 323-9; Presta (1992) Curr. Op. Struct. Biol. 2: 
593-6; Methods Enzymol. 203: 99-121 (1991)) „ 
[0044] ^i^m)f\^. _h3^07f?yi^n— -^/V^fcfi^/i^n— ^/V^^c^r^-^^NVV. 

mm^^m\^^xmm^r.^mm^ir:s>^th^mx$>Mco et ai. (1994) j. 

Immunol. 152: 2968-76; Better and Horwitz (1989) Methods Enzymol. 178: 476-96; 
Pluckthun and Skerra (1989) Methods Enzymol. 178: 497-515; Lamoyi (1986) 
Methods Enzymol. 121: 652-63; Rousseaux et al. (1986) 121: 663-9; Bird and 
Walker (1991) Trends Biotechnol. 9: 132-7#flg)o 

[0045] ^(i^m\m.m^it. na^m^^mBsAhx d^ycr^y^^iDhmT^^-^^ti^o 

^i-§:*r&(Paulus (1985) Bohring Inst. MiU. 78: 118-32), (2) ^^feS^y^o— :^/^ 
^#:^^^i-S^N'l'>^yK— ^^ilS'^-t-5;^fe(Mmstein and CueUo (1983) Nature 
305: 537-9). (Z) m^J:^'^y^^—'i-/l'^^<DmmRXJiMmMB^(mm(DDNA) 

— 'liffilfP5>?r¥8t't"S:^fe(Zimmeremann (1986) Rev. Physio. Biochem. Pharmacol. 
105: 176-260; Van Dijk et al. (1989) Int. J. Cancer 43: 944-9) ^iZ^*)i^Wt^^t 

HoUiger et al. (1993) Proc. Natl. Acad. Sci. USA 90: 6444-8; EP404097; 
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W093/11161#flg)„ 

Mi~S^i:1>t?#S (Antibodies: A Laboratory Manual, Ed. Harlow and David Lane, 
Cold Spring Harbor Laboratory (1988))„ mK.\t. 

AS^Jffli-5#-^. Hyper D> POROS. Sepharose F.F.(Pharmacia)^O^n7^^>'A;& 

[0047] mw<D^m^^^mmt. mtftmmm. ^^mi^m. mm^mm^m (eia) . mi 

^^»I^&(RIA). ELiSA#(j:j;«9SiJ^i-s;i^ds-e#So EUSAmKXy)m&ir:s,m 

^ttMlJl. BIAcore (Pharmacia) ^© rfJ|g03^Sr^ffl'r5w^t>-Ct5o 
[0048] <h^—y<?,>'M^=-='^—^XD^m> 

>^t^±X(D>^^tm^<Dh'—^'^^l^m^^^--r2>^^LTaxlai(Dmm.^mmtL^Xitk 

So 

[0049] ;$:^Kf*. ^^m<D'^—:^—^V^:^u:t^h^zfti--y^th^—y<^ 
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[0050] {-J:«9. ^Lmxla^^*:^K— a:^§r^tf 

>fl:-r^^^t)-^#So t^m S 6<j<7)#'a^(cj*, elisa. ria. ^ffiy^x^^^c^fi^^^ 
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>-t^}^mL-x^m-m^^m^tif)^x^^. 
[0062] :^mm(Dm-(Dh^-^<v^m^==-^—^>isxxfxwci^^<Dmmms^(Di^m'm 

(b) DAT*3j;t;5 ADH2d^fe^^$tvfc— ;^L< fiM:^(Dm^^<Dm^mm^MV 

»^^^(D^gRm«^ lii^g-a-r^^^*:^. K-^^5>-a^^^^— n j;t;?/'-Sfc{*^<D 

iR^i*}*^bT». (a) . (b) X@dS-^*tbSo 

T^hy>'v^^^b/^^#T-e^^-r^'y:^-rxt-^^y^i^i/:^^K*fc«^ig5^^tvfc 
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[0054] ±^m—<D:^m^XXJ^mr.(D:)fm(D\, ^'f tbtC*3V >-aj(a)Xm(-*5V ^T. Lmxla 

^KtUrf*. DATmRNA ^:^mU#§>^?y^i^^:^^K<^ffiV^So r^bfcDATlttB 
ffijKyp?^W:^^Kfi. DATmRNA ^C^^-r>^^yy-rXU#5(l)DATcDNA(Ba^J#■i-3 
9. 41) lJ:+HMW'fc:^^iE^J^^e>JfeSRNA. DNA. (2)DATjt^^^Ilt-^<D3jiSMBB^J-e 

&mm^hti:^DNA. RNA. (3)ga^J#-^:39. 41{rfE«(D^^iB^Ji!;??>hy^>?a. 
:^^^<^^#T-C^^-r:/y^5^-rXb#S:^SgB^J;&^^>?feSDNA. RNAjOS#{f ^,tv5o 

^oDATtm^-r^^i^tL^Xn. (l)DAT7Hy-<:7'^K(BB5^J##:40*/c{*42). ( 

2) DAT)!}^y-<^^K<DT5:y ^IB^J (gB^J#-i- : 40*fc»42) {C*5V ^-Cl^L< f^^l^ 

[0055] mmK. ADH2mB^<D^m.^m^mmKm^^^x^m'r^fci!b<D^mm^v^ 

^W::<j-^K^b-Cfi. ADH2mRNA ^:gltl:ib#53Ky5?^^^':^^K^ffiV^5o :i^Ut 
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ADH2^ttJffljKy:5?^l^;^-^K«, ADH2mRNA ^^:^^-r>^y^?'-l'XL#5 (l)ADH2c 
DNA(gB^J##43. 45) (C^S:fi6<J75J4^^BB3?!l*^ej/jJ'5RNA. DNA. (2)DATjtfe^ 

m^(Dmmmmx-h^. iB^j#-^:44. 46{^iB«feoT5:y^ia^j^3— Kbfcits 

gB^JiCtaM6*J^^ife^ia^J;0^b?iC5DNA. RNA. (3)ADH2cDNA(iB^J#^:43, 45) 

t:^hV >'v?aii^h?^^^#T't?^^-r:/yy-rXb»5i«gE^Jd^e)J'ji5DNA. RNA;6S^ 
ifhMo —:ff. lffllRW^/l--CADH2a^^!^<D^^Sr^Hi-r5^{;i}i. ADH2^i^ 
'^i-S^#:^ffiV^So ADH2^^'^-r^^^^:i:LT«. (l)ADH2>i^y-<:^^K(gB^J 
: 44^fcf*46) . (2) ADH2;iKy ^:/^K(7)T5y^gB^J (BE^J#-^ : 44*^c:{i46 

ia^jd^e)j5jSjj^y^>^^K. *fc{*(3)^ti.e>(i)^fc{*(2)(D7Ky-<>^^K<D5t)i>>^e<t 
t>6T^y^as^#i-^^Hy-^y^^W>H-ov^T^^>?>^^-^b-c#M6^^^^#:T'fcs 

o 

[0056] Lmxlaae^^|§m;dS:KltiJ$tvfcjNajiai¥;6^e>DATit^^^*3j;TJ?/'* 

fc}*ADH2«^^^<D^^;js;^m$ti.fcjBBj!ai^^ii5>t-s:iiri-j:i9. mmmm:m 

^^^*3J;t;?/*fc}iADH2it^^^<^^m<^^mf*lll^i-ffo-ct>. tu^b-cfro-c 

DATitfe^^iS j;t;?/*fcifiADH2itfe^^<^)^m<^WM^?ft^b-ObJ;<o *^C. DAT 
ae^^:feJ;tJ'/*fcliADH2ae^^<DBm;5St^W$tb/ji>6^ofcJisBJi&P 

[0057] mmM'^^(D^:^m:W^(ommm^u3^\\^x^m'm^'r^m^\^\t. 

:^7— i:bT(a)Lmxlait^^^^, (b)Linxlb, Nurrl, Enl, Ptx3*3iOTH/5^b?fe'5#J;9 
Lmxlb. Nurrl. Enl. Ptx3*3j;tJ«TH«. mmmm(Oo^. ^^i$±m^^^ir^M 
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Tt>|SmbTV>5o ^(Ofz^sb. Lmxlajft^^Sr^mU. J&>o(b)Linxlb. Nurrl. Enl. 

[0058] ^^m<D^~<DY—^^^i^m^^=^—tiiymmM^^mwitw^ 

(b)Lmxlb. NurrK EnK Ptx3:feJ;OTHd^^5^^5PJ;t)M^$tv51*fc{*^^Oit^ 

(b)Lmxlb. Nurrl. Enl. Ptx3*3j;m'H/{»*^))fc5m«9^^$tT^l*fcf*^^<^ite 
[0060] ±|eM-<D;^lfe. ||-0^*fe(OV>-f tL^c:^3V^-Ct>. (a)Xa}*^ ±3^b^rLmxla^ 

•So 

^^n^fz.m^. Lmxlb. Nurrl. Enl. Ptx3*5j;U?TH;6^bi^C§i^J;«9iS^$tb§l^fc 
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[0061] TLmxlbit^^ J (TJ^mSTte^V-^/VT'^ Wi-Sfcfe<D:^tbffl:^^y5?i^l/:^^K^U 
Tf*. LmxlbmRNA ^^m\^n^^])y^^l^:t^}'^^m^^^o ^^bfcLmxlb^tUffl^y 
p?^W:*-^K{4. LmxlbmRNA (c:yM':/yi5^-fXb#:5(l)LmxlbcDNA(BB3?(J#-^19 
. 2l){;i+BM6<j/j;m»BB^J;ii^b/cC5RNA.DNA. (2) Lnixlb5t^^^Bt-^<7)JftmBE>?« 
-C'fcS. Ba^J#-^:20. 22(;i|a«OT^y^gB^J?Sr3-Kbfclg«gH^Jlc^e«e«J'5i:^ 
SSE^J^^^/ct^DNA. RNA, (3)iE^J#-^: 19. 21};i|Eft(D:^^@H^J^^hy>'>?rc 
>^K^^#T-e^>-f >^yi5^^Xb#:51&Sia^J;&^b7ie^DNA. RNA^S^{f ^tLS„ — 
. 1SlR^'^/^-eLmxlbit^^^O|§m^^mi-S^^-{*^ LmxlbirJ^-^t-SinCflsr^^ 
fflV>:5o Lmxlb^i^'^i-6^K<*:^L-Cf*. (l)Lnixlb7j^y--^>^^K(SB^J#-^: 20*^5: 
{i22) . (2) Lmxlh^^V^y'^V (DT^/mmm (iB^J#-^: 20*fc{*22) lC*5V ^Xl 

3jfy--i:/^K.*^«(3);i*i,6>(i)*^m2)<DJj^y-<>^^K<^5*>ii>^^<i:t6T57^a 
S^#i-S^Ky-<:/^K»f>^-ov^i*tv^^^c:*fLT4#M6«J5fc^#:-CfeSo 
[0062] rNurrljt^^^J (D|gm^fe^l^-</^T-1^tili-5/cit)0^mfflJt?y5<^lx:^^K^b-r 
NurrlmRNA %^mL#§JKyp?i5^1^:^^K^fflV^^o ^5bfcNurrl;^WffijKyp?iJ^ 
W:^^K}:i. NurrlmRNA lC^N^:/yy>rXU#S(l)NurrlcDNA(BB^J#-^23. 25) 
{-=l=B«6<J>'cCl&»^Jd^^?5i?)RNA. DNA. (2)Nurrlite^^lIt-^<75«gmgB^J-efcS> 
gH^J#^: 24. 26{c:SES<^T^y^BH^J^=3-KL:rc:^^iBi?lJ(;i^M6<j/<t:^^ia^J 
d^bJfeSDNA. RNA. (3)NurrlcDNA(ga^J#-^:23. 25) t:^hV^^i^^>h^J:^WT 
-e^M'yy^'l'Xb#SiSSBa5?!ld^fe>JCSDNA. RNA;55^{f ^nSo IffllRl^-^ 
^l^XNurrmB^(Dm^^^mir^m^ia^. Nur^li:J^'a•i-5^^?rffiV^5„ Nurrl 
^^-^-r^^ft^irbTf*. (l)Nurrl^y--^:7'^K(iE^J#^:24*fcf*26). (2) Nurrl 
:^V^y^h^(DT^ymS.m (Ba^J#-^ : 24*fc^*26) {C*3V ^Tl^b< filg^^OT 

{*(3):ittb(i)*fc{*(2)©Jt?y-<:/^K(Z)5'^^i>?'.e<^t>6T5y^assr*i-SjKy^ 

[0063] TEnlitfe^^J (D^m^^^l^^/^-e^ttJi"'5:^cfeO:^ttiffl;^y5?i^W:^^K^b-C 
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EnlmRNA ^^^mb#SJHyJ?^l^:^^KS^fflV^5o ^L^l^ftEnmmm^V^ii^Uy^ 
^M*. EnlmRNA {C^N-r:/y^-l'Xb#5(l)EnlcDNA(iB3?IJ#-^27. 29) (e:+BM6<J 

f^m.mmmt^h^^mNA. dna. (2)EnmB^9^^<Dmmm^ix-h^. iH^j#-^:2 

. RNA. (3)EnlcDNA(gB^J#-^:27. 29)^;^hy:/i^3.i^h/j;^#T'e^>-r^y^^X 
b#SiS^Ba^J>6^^J^^6DNA. RNA;65^{f ^ttSo — ^> IffllRl^^/V-^Enlit^^^O 
^m^^tU-r^^-a-l-f*. EnlirM-^-r^^^r^fflV^^o EnltJ^-^i-^^^^b-Cf* 
. (l)Enl7Ky^:/^K(iB^J#-^:28^/c{*30). (2) Enl^^^y ^^^^KOT^y^gB^J ( 

[0064] rptx3it^^^J <D|Sm^ife^W^/V-t?^m*rSfc«)<D^^tl:lffl3iKy J?i5^W:;*-^K^bT 
Ptx3mRNA ?^^^mb#S^KyJ?^J'W:^^K$^ffiV^So ^l^bfcPtxa^ttJ^JKy^^^J^V- 
;^-^K{i. Ptx3mRNA f;i^N^:/yi5^^XU#6(l)Ptx3cDNA(gH^J#-^31, 33)tC;|l 
M6<J'fe:^SBB^Jd^b^.e§RNA. DNA. (2) Ptx33ftfe^^Bt-^0*imBa^JT*fc5. BB^J 
32. 34l3:^«<DT$/^BB^J^3w.Ki^;^^j^^ga^j{^;j:g:^e<JJfe:^^iB^Jj5^^ 
J^^SDNA. RNA. (3)Ptx3cDNA(gB>?IJ##:31. 33) t::^hVl^i^^>hti:4kWTX^^ 

ADH2m^'f'(Dmm^^mir^m^KU. Ptx3iM'a'i-5^^^ffiV^§o Ptx3^3g 
-a-rS^^^irLTf*. (1) MJKy-^T'^K (BB3?IJ#-^ : 32*fc{*34) . (2) Ptx3JHy-< 

'^^h*<DT^ymmm (sa^m-^: 32*fc«:34) iz.^\,^ximv<fimmm<7)T^/m 
tib(i)^fc{*(2)(^;i<y^y^Kco5*>di>^<c<^t>6T^y^as^#i-s:!Ky^:^^K 
[0065] tthji^-^j (D^^^m^i^^/^xiskm'r^tiib(D^mm^v^^i^:!i-^vtvx 

THmRNA ^^t^U#^^yp<^^l/:^^K^fflV^:5o ^^bfcTH^^ttifflxKy^i^l^:^ 
^hli. THmRNA (C/N-f^yi5^^Xb#5(l)THcDNA(Ba^J#-^:35, 37)tC;|BM 
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DNA. RNA. (3)THcDNA(iB^J#-^:35. 37) ^^^hlJ Vi^zn>'h/^^#T-C/N-l'>^'y 
LT^*. (l)THJ}^y^:7'^K(BB^J#-^:36*fcf*38). (2)THJKy-<:7'^K(DT57 

miB^j(ia^j#-^:36^/c{*38) Ki6\^^xim\^<nmmm<DT5./m^^x^. wa. 
m-r^^tii^x^^^tt^ib. mmmm(D^i^±mm(Dmj!/^^xy)iEmz:m.mi.x 

[0066] ±j^(DXd t-. LmxlaM^^^^^^^m^iXfcmSkm^^hLmxlK NurrU EnK Ptx3 

^mw±m(Dmmmmmm%:mnm{mm'm^'r^:Lt7i^x^^o 
mMmmmmt:m^ir:5^t7!)^x^^o 
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[0069] ^ISPJf*hWN°^^0^:=aL— n^*3j;t;^/^fcf*^(Ottfl^^iia^fiSiJ-r-5 

fc}*^Lmxla^#:^, Lmxlb. NurrK Enl. Ptx3. TH. DAT43j;TJ?ADH2;6=>6>J^jJS»^J: 

Lmxla-^— 7Kyp?^W:*-^K*fc:«^Lmxla^f*:^. Lmxlb. NurrK EnK Ptx3. 
;^7-2Kyp5i5^w;r^K:/n->^*fc{*^^i:^m'^"frfcl*;^-fe5/hf*.HW-?^^M^ 
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m:t\t. r:i-^Lnixlb, NurrK Enl, Ptx3, TH, DAT*3j:T^ADH2>a*^)/.C5Pd^^, 
Lmxlb, Nurrl, EnU Ptx3, TH(DV^-f tv;^^— o^/cf*^^^ig*^L. ^O-^— ;^7~ 

nXh?)o in vitro{J:*5{t5K— ^-^^va^^^x— n^^O^^^fbfl^fi. <^^<7>ESm> 

1 1-506930-^4^^ ; #^2002-522070-^<i^#), n>'^^J®^JiS(#^ilZ 

ii-509729-^<i^#)^(^;NBJ8a^ttJ^tt-3|sfi:i-S;^jfe;6s>iv^-e$,§„ J^^flC^ 
t>^^4^TV^:5(#^5l^^o-509319-^<2^#)o t^oT. B'^V<i^:ifhh<DmS^^h^—y< 

^i^m±=-^-tiiy'^^mm^m(Dmmt^m^i¥m^^^mmnmt\.xm\^^^ 
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[0072] rr-e. mfi^tmm^'^^mk^M^^<Dx^:f3:^t^m-vh<>xhx\^^7!iK m^\t. 
[0073] mji^(D^m-is mkmMtmk^'^fj:\f^m^iz^mLTaxia^m(Du^/\^titm 

[0074] <Lmxla<^^3^^^0W> 

m^mmmm^nm, ^m^± (1993) pp.362-374);5s>2v^-efei9^ mmx^^o 
i^B^(Dmm.Mmmm-i. 5tfe^(^5'^«<^i5-ioobp. 0^L<{i3o-5Obp 

^xi—:=.l^^-t^:Lhit^X^ybo ^(0^^\^\^X%hM>^xi—:y)it. 10kbpiEJl±<O5'#^ 

[0075] jt^^^0^m^J1»fM^{*^ Neural Network^<D:7'a>/7A 

(http://www.fruitfly.org./seq_tools/promoter.htinl; Reese et al., Biocomputing: 
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Proceedings of the 1996 Pacific Symposium, Hunter and Klein ed.. World Scientific 
PubUshing Co., Singapore, (1996));SrfflV>T^a!|f Sr^^>T?#So ^hiZ^ ^^Um 

(http://biosci.cbs.umn.edu./software/proscan/promoterscan.htm; Prestridge (1995) 
J. Mol. Biol. 249: 923-32)t.-^^-Cfe«9> m^^^^^tTb^-^^^o 
[0076] :L(DXo iZL^Xma^tltc, Lmxla5t^^^<D^^^*^}*. in vwo'C}^—^<V^m^=^ 

^■:f^h^ym.i^M^m^ir^<Di,z.mmir^^tt^x^^o *fc. Lmxla{*Jtlfe6<)^v^ 

fi^o m^. ^-r. Lmxiamm^(Dm^m^<Dmmriz^m'^mf^\y:^—i^—mm 

[0077] <Liaxla.f^^m^M> 
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oT. Lmxla^^-^-r^Sfi®}*. K^-^^VM^^^— n^-cDin vivo, ex vivo^mn 

^mmm(Dxm^6^. ^mms^(Diikmm. ^A^^t^m&xf^:^^h\ mmmM(D 

i<lX^y>^J^iZ.mi^^tltl^^^h'm(J. Mol. Biol. 222: 301-10 (1991))3&S^{f 
So in vivo{^*3V^T. m^i^Lmxl&t^Kffm\^X\^^^m&W^^ir 

±Xfi. #ICK— ^■?^>'S^:=iaL— a>'{c:}3V ^T^mLTV fiWi: 

[0078] <Lmxla<D^^^Jl]^J> 

l^I^nfCo ^<^^^. Lmxla«. K— /-^^Vjg^cr^^—n V<^in vivo(C*3{t65>^k> ^ife 

SrP£Wi~St><^{ix K— ^-^5:^^^^^— n>'<©in vivo, ex vivo^tFin vitrolC^Stt-S 

m.^m.WVn^h<Dt\^X. m:k.i'£. r^-^-tV;^. yjKif^i^^im:$:^RNA(small 
interfering RNA; siRNA)/5S^tf t>tl/So tt^oT. ^^?g{*r(Dj;5^ceT:^5="fe:/;^. V 

[0079] T>'^-fei^;xdS^6<j5t^d^<D^m^«j$iJ-rsa«l^:b-C}*. (i)3m^?^^JiiJ;5i^ 
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. pp.319-347 (1993))o 

[0080] ^mm(DLinxUT>^±:y:^mm^. ±^<D{i)—o.i)(D^<DmmKx^m.^^m 

0mmmm^M\^x^^Kmn^xh^i^^m-tyj:<.^^^mcmmm^(Dmm.^ 
^\^<moohp&.±s $^{-iiif*b<«5oobpe;±-efe»9ii^3ooobpiBJ(.i^. 0ia.<it 

2ooobpj^i^. a:«90*b<{*iooobp£j^rt(o^s^^L. m^m^^<D^^m!^(Dn 
mmi^M\^xii!-ia^<mo%)^±. xwt\^<m5%j^±m—xh^o ^(o^o^^r 

(1988) Nucleic Acids Res. 16: 3209-21)^lCi;t)f9Mi"5Cl^;5S-e#5o 

[0081] v^^^j>^ti-i^ m^A^mm^^t'r^mim(Dn^x;h*). :k^<9-i^v^f^j>^ 

(large nhozyme)RXJ^:^^—/]^]):^^4Msmall liboyme)(c:^ig$tv^o v^y^'if-f 

i3m7k'$mRf^^i^x^tRNAmmw^5'mxwmir^v^^^i^T—'^p<DRNA0.^ 
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^5/KM(Koizumi et al. (1988) FEES Lett. 228: 225)^ 
^Tt:°VM(Buzayan (1986) Nature 323: 349; Kikuchi and Sasaki (1992) Nucleic 
Acids Res. 19: 6751; mmmi992)it^t^^ 30: n2M(D]}^-^^J>sf)t^'^M, ]) 

mV^^^J>>^i^^:zt7!)^X%^(Koiz\xiid et al. (1988) FEES Lett. 228: 225; /hMM 
RXJPi<m^'^(l990)m&W^mm^35: 2191 ; Koizumi et al. (1989) Nucleic Acids 
Res. 17: 7059)o --Tl:;VMoy^'if-ri^^CoV^Tt>. <i^^<Z):^fe{^=6eo-C^tl-, Mit 
^SRrig-T?feS(Kikuchi and Sasaki (1992) Nucleic Acids Res. 19: 6751; ^ift#(1992) 
it^t^m 30: 112)o 

[0082] :^mm(DT:^^-^i^::mmiSLm'^^^j>^\t. mmp^\^^n^mB^(r>m^^u 

'M-t^fM^. Uhti^^/v::^^ Tfy^^f^^. T7'Vgi#!>^/V^%<D^7^/^^S5f5 
<0^^^—^ V^y—J>.m^mmUt0^^/l'y^^^^—. ^fct^naked DNA^LTex 

[0083] 1998^1C, m^i^isy, ^XRNAm±^mmi'^^ ^Wl^^^O^^ (RNA^^) ifimm 
$tvfc(Fire et al. (1998) Nature 391: 806-1 1)„ RNA^^^J*, ^;^0<^AXRNA^ 

^Jiatc:#Ai-^^^l^J;«9. I^Ci^ga^J^^1-^RNA;6s^$tt'Sm^-C*>So ^ 

^bT. z:;*:^RNA(smaU interfering RNA; siRNA);iSf|J^$;}x-C:fe!9. ?P!^<Dj^Hit 

B^^(Dm^tf^m^siRNA^m\^^xn^:itizxm^^mm'^mir?>:^mhmm 

$tt•rv^5o :*:|il5gOsiRNA}*. Lmxla<DmRNA(^^^^^|5i.^-f ^Rg"9. i|#(CRg^$ 

n^J:\/\ iiSs siRNAJi, m^mRNA<DmM^Mir^-^l^:^mRXJ^T^^^±>':^m(D 
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So 0*b<«. 15—75^. J:t)0*U<f*18-5O^@. ^hiZ.m-^V<tt20—25m<D^^ 

^^T^^'i^m^^-r^r.^m.RNAtvxmmp^x-mm.^'^^^bft^x-^^o b^^^^ 

(^J;t^^^ RNAi-Ready pSIREN Vector. RNAi-Ready pSIREN-RetroQ Vector(BD 
Biosciences Clontech)) o 

siRNAOitSBB^Jfix Ambion website 

(http:///wnww.ambion.com/techlib/misc/siRNA_finder.html)CC>=ii^tV — ^ — Zfxi'^'y 
J^^m^^XWLVft^Z.ht^X^^^ atg6<JsiRNA^;^>5^y— :=::Xi5^i-5fc«)<DdE^5/h (^J 
7L\f.^ BD Knockout RNAi System(BD Biosciences Clontech)) ^t>rf3|g$tl/T*3t)^IJ 

tii^immm\z.^\^x^m^t^f^-^x(o%n^^:m.\^. ^m}i\.ximmm\^ 

mmm 

[0084] Sir. mmmi^x^^mmi^-oy^^xx'onmi^m^'r^ibK :^mmi'i^fih(Dmm 

:^^mmmmm^mm:ffmc:^hi^--D<Dmm^m'^nx. h^-y<K>m^^^ 
—u^^^t^mhmm(Dmmmmm^^mir:5i^^^^^yh9^i^B>^CN-RDA) 

mKXy) H^LfCo ^aibfcSf JtO-o«Lmxla^=i--Ki-ScDNA8ff>ft-efcofCo 
l.N-RDA^^ 

1-1. T^:fi$'—(Dmm 
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(ad2: ad2S+ad2A^ ad3: ad3S+ad3A^ ad4: ad4S+ad4A^ ad5: ad5S+ad5A^ adl3: 
adl3S+adl3A) 

ad2S: cagctccacaacctacatcattccgt (iH^J#-^:l) 

ad2A: acggaatgatgt(SB^J#-^:2) 

adSS: gtccatcttctctctgagactctggt (gE^J#-^:3) 

ad3A: accagagtctca(iS^J#-^:4) 

ad4S: ctgatgggtgtcttctgtgagtgtgt (@B^J#^:5) 

ad4A: acacactcacag (iB^J#-^:6) 

ad5S: ccagcatcgagaatcagtgtgacagt (iE^J$#:7) 

ad5A: actgtcacactg(SB^J#-^:8) 

adl 3S: gtcgatgaacttcgactgtcgatcgt(iB^J#-^:9) 

adl3A: acgatcgacagt(@a^J#-^:10) 
l-2.cDNA'g-^ 

^(D^m^^^'^iffCo RNeasy mini kit (Qiagen)^ffiV^TikRNA^PMl-. cDNA 
synthesis kit (TAKARA)^ffiV^-r "^fC^cDNA^-a-^^U^Co $IIRB^^RsaI-e^i>fbUfci 
(D*>, ad2^#ilBU. iid2S^':f7^-^—ilVX^ 15i^>r:^'/^<7)PCR-ecDNAt^^t♦BbfCo 

mWi^W\-rj2'X^^5^^:y^=^^'--hVkM.. 94'C'e30#, es'C'Cso^, ^m2t:-T? 

2:9■<^HJ^?trl5i^-r^^/V^fV^. m.m^l2X:^2^:^^:y^=L^—YVfz.o N-RDA(DPCR{i 



lOXExTaq 5j«l 
2.5mMdNTP 4jul 

ExTaq 0.25 jul 
100 n M primer 0.5 ju 1 

cDNA 2 n 1 

SStK 38.25 /xi 
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l-3.Driver<Df^M 

ad2S-^Jf ilgLfccDNASr^b (^:5i^-r^^'/^OPCR-C^t*SL:^Co *i*g^#{*94'C-e25> 
fTV\ ;g:^lc:72t:-e2:$^-f>'^r:=.^— hbfCo Qiaquick PGR purification kit (Qiagen) 
l-4.Tester<^)f^®i 

ad2S-Ciii|'IbfccDNA^$fe {ilSI^-fi^/KT^PCR-eiiiliSLfCo JfiH^^f^ 94'C-e2:9- 

4i^^^^—h\^ti^. 94'C-e30#, es'C-esojei?, s.m2^-e25)•oK^£:^5i^^^/^ 

fTV\ *^{C72'C-e2:$>-^>^^^— hU^o Qiaquick PGR purification kit (Qiagen) 
trfflV>TcDNA^)^®iU. Rsal^i-fbbfCo 60ngORsaI?i>fbcDNA{e:ad3^#;!)Pbfcio 

Ji|E3&tJ«4't?f^SlUfcTesterj3j;tl«Driver^^S'a'U.^^/— /Vtfci^Lfcm{-s 
IxPCR buffer 1 HcmMl^tio 98*C5^(D^, IxPGR bulTer+lM NaCl 1 /* l^;(nix::fe 

^^^:/y^-^'X$-frfccDNA^ad3S^7°^^'^--tUT10i^^^^7^(DPCR-eitl|lIbfc 
^(72*C-e5:9'--r>'=¥^^— hUfcm. 94r-e30#. 65'CT'30#. Rm2X:X*2^<DR 
JS^trlOi^^TrJ^/V-ff ofc) . Mung Bean Nuclease (TAKARA)-e?^>ft:b. Qiaquick PGR 
purification kit-e)»»ibfCo ^hi^lZ^^i!^/V<DPCR'^mVfCo J^i|'g^#{*94*C-e2 
^-r:/:ar^-<— hbfc^. 94't:-C30#. 65'C-e30#, Rm2X:-X2^<D!^lt-^lZ'^-( 

^/i^n^\ mm^72x:-v2^-{>^^^—hi.tco 

1-6.;^— >fk 

-^Zfhy^i^al^im n -eii#gbfccDNA 8ng(C2xPGR buffer 1 fi l^1m:k.tio 98*C5^ 
<D^, IxPCR buffer+lM NaCl 2 /z l^;!JDX.fCo $fe{;i98t:5:9^<D^. eS'Ceie^F^/N 

y^Zf}}^4:^^-^itcDNA^RsalX-mi[:\^s Qiaquick PGR purification kitT-iWiSlL 

:Lti^eid3s^zf'7^'^—tvxn-^^^/>(DPCRxmmvfc^ (94*c-e2^-r:^^^ 

94'C-t?30#, 65^-e30#, :S.m2'CT*25>C)HJ^^^lli^'1'^5'/^^TV^, 
^m(C72t:-e25>-i':/=^^-<— hbfc) Rsal-eti'fbU ad4^#ADbfCo 
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l-7.i^:^h7iJ^i/3>'2|lI a 
±IB6-Cad4?r#;!)PLfccDNA 20ng?rTesteri:bT. _b|E3<DDriver^M'^L. ^^(z:, 

_bHE7-ead5tr#;!jaLfccDNA 2ngSrTesteri:bT. ilSScT^Driver^^-^b. 

l-9.1^>^^7^-:/3>'4IiI i 

_h|E8-eadl3<lr#*PL:fecDNA 2ng^Testeri:bT. JilEScDDriver^^ii'^L. |^AT> 
±|S5^III#<D;^jfe-ei^>^>^i5'i/3:/^tfofCo itiPML/ccDNA^pCRII (Invitrogen) 

[0085] mmm2']Lmxisi(Dmwmf 

/VIC j;«9in situ^M'^^'y^r^-^'— v'3>'{;iJ;6Lmxla, Lmxlb. Nurrl^TJ«^crv':/t 
Kd^^/^— WH)OmRNA(D^^«|W^fTofCo Nurrl^tJ?TH{*> }^^y<?,:^m± 

-ei§^$tt. ^m^it^ \z.mi\^^MzMm^i^^^:Lti!i^^hfiX\ >^^^H^-^ 
'^!J^;^12.5BK^itWL4%PFA/PBS(-)-t?4*C. 2Nf^@^L/c^. 20%i^3«t 

/PBs(-)-e4*c. —mmm^. ocix^mut, w^■^\2,xm(Dm)^^Yfm^. ^^^-fw 

^^±-C^jt^$-frfc^(C4%PFAT'^?a30:9-r^SH^bfCo PBS-ei5fei^byS:m. /n-T 
:/yy^-^— v^3:/(lAt g/mlDIG>fkRNA:/'n— 50%7J^/VAT^K. SxSSC, 1%SDS, 
50 ju g/ml yeast RNA, 50iu g/ml Heparin) ^68*Ct?40^ratfoyt. -t*^^. ?5fer^(50% 
jJn/VAT^K. 5xSSC, 1%SDS)^68'C-^^TV^, RNase^SI (0.05 /i g/ml RNase)^^M 
S^r^frofCo 0.2xSSC-e68*COj5fe^^x lxTBST-e^?a(Di5te?f (DO"^, ^'n-/:^r:x:^^ ( 
Blocking reagent: Roche) ^ffofCo T/V';«;y7;i-;^:7r^— e^;^li^DIG^#:( 
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DAKO)Sr4'Ct?— ?5fe?^(lxTBST. 2inM Levamisole)©^, NBT/BCIP 

[0086] in situ^^4y^]}^^-if—iy3>{CX^^mM^(Dl^^. 

izmmrr^^ta^ m ^*^z:/j:-oit (132) o 
[0087] 2. ^t;iLmxla#M6^*ft#:^fflV>rLmxla®&®(D^^^?iMU^o ^^f-x^^ 

(Cfe/c^SDNA^i^tGST^sion^-frfcvector^E. coliOM109^)(vlTransfonnL/c^ 
IPTG(Cj;o-C^^f|#b-CIlIi|X^fTofc Hmx^. ^^^iZL^&^nofcmcUsk 
U ^OlfiL^;&^b^^lCffi V ^fcGST-LInxla^M^-J;5affinity3Nf®i^^T5^i:^-J; 

'r!^X12.5eK^ittiib4%PFA/PBS(-)-e4'X:. 2mmm'MVfc(D-tb. 20%iyBm 

9y^\z.mHmc^. mmr^so^^m^'t. PBswwmm^'^tno ^<^m. 

$fe{-4'C. ^i^HJ^;:$-1irfCo 0.1%Tween-20/PBS(-)T% IS^FH^OiJfei^SrS 
PBS(-){j:j;o-C^M. l05)'ra?5fe#U, ffefAUfco 

^(Di^m> in situ^^-r>^!;^-r-^-iy3i^^p#<D^^/^>5'->^s^«)^>tbfc(ig3^ 

m)o LmxlaSfiKf*. E12.5tIJ3a{^:*5V^TmRNAfc^t-e7fe<Sfi®^UTt>^mb 
#^S-rS^^(JiJK^ft^(Ventricular Zone (VZ))-e^So 



wo 2005/052190 



49 



PCT/JP2004/017574 



3. ^^x\ Lmxui!)mmmmmmc^mir:6:it^m&'r^timz^ N'-j7;^Ei2.5«f 

(10 mg/ml in 0.9% saline injected to give 50ug/g body weight)^ i^MWSl^<DDNA'^ 

^m\^^xLmxia^>^<^^mmi^tc^. s@5g(2%PFA. mu. 30^). Mmf^M^m 

U2N HCK 30^), 5lt^i^V>T^BrdU^#:^fflVNTBrdU^^tUUfc„ 

^<D^^, VZ^*^(DLmxla^*BJia(0#<-eBrdU;dS^jim-CV ^-5:li:;iS§g^;^,^ 
{J:jfcofc(ia5)o 

)o 

5. th{c:33V>Tt>Lrnxla;dSKw-?$>'M^=^— n>'#M6*Jt-^^t*'5*^{i:: 

ClontechaJ:t)MALfctM^^ffi^^total RNA 1 n gizM\^X. RNA PGR 
kit(TaKaRa)^fflV^-CcDNA'^^$:fTofc ^(O5t>10ng, Ing, 0.1ng^^:$>(OcDNA 
Sr^^(J:ffiv>TiBJlT<^^^&^"ePCR^fTo;^ 



lOXExTaq 2n\ 
2.5mMdNTP 1.6/zl 

ExTaq O.IajI 
100 ju M ^0.2 iti 1 

cDNA 1 n 1 
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mmyi<^ 14.9 /ii 



Human Lmxla: TGAAGAAAGTCTCTGCAAGTCAGCCC(BE^J##:11)/ 

CACCACCGTTTGTCTGAGCAGAGCTC (iH^J#-^: 12) 

ADH2iimm^MAyxti}if>xmm^mit^ir:^o Lmxihi-imMmmms^xhmmi^^m 

mm^i3\,^x^m^j:'^-ij—t^j:^o 

[0088] Lmxia«. mm^(Dmmmm(D^m^h^mi^±^h. ^hizftmm^:is\, ^-obK 
—^<^:ym^^^—^>'i'i:^\^^xmm^mw^n^^tmMhf)^iz:^irifc. 

^ (c^«)-c^m;is^^$tt, DAmt;?ADH2^*5imji5iiA/-e^nie>T^m^M*&t- 
mm'p(Dh^-^<^^^m±^^—T^^^mmmm7!)^h^mi^±n'^x(D±x(D^^\:^m 
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[0089] Lmxiaf^i. ^^<D'^—:fy—tit^. m>^mi^^mir^-^—:^—X-:h^^ti!)^h. m 
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[3] u.T<D (1) - (6) <^v ^'rfhij^z.um(Dmmmf)^hf^^mBi^<Dm'^mm\z.n\^x 

o 

(4) Sa^J#-^ : 1 5*/c{i 1 7wdM(Dm.mm 
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(4) BB^J#-^: 16*:rc«18lE«OT5y^iB^J 

(5) ia^j#-^ : 1 6*fc{* 1 ^wM(OT^ymum^^\ ^ti^u< vm.WM<^r^y^ 

[7] TIB ( 1) t^h (6) (^v >-f m^l^iam<^T^y^BB^J*^«-?:<o-gUBa^Jd^e)JfcSJKy 

(1) Ba^j#-^ : i4iam<^T^/^ga^j 
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(4) SH^J#^: 16^tz.U18mm.(DTKymmm 

(a) TAB (a-1) (a-6) <D\, ^-rt^.^^{^:i5«comSBE^J^;I|B«<7)V ^'rt^.^^(Di||Sia 
(a-l)BB^J#-^: 13|B«<DigSSa^J 

(a-2) iS^J#^: 14fS^OT5/M^j55^ib7fe6>!Ky-<:/^K^=3-KUfcl&SiS^iJ 
(a-3) gB^J#^: 13|Bm<^:^ga^Jd^^>^^^jt^^^(C^bT;^hy Vv?^:^h/^^# 

(a-5) iB^J#-^: 16^fcfil8|E^<^T^y^SH^J;6^^,?feS7Ky-^:/^K^=i-Kbfc 
(a-6) gB3^J#-^ : 1 5*fc« 1 7|E^(Dig«gB^J;5^b/cCS5t^^ (^:^L-C;^hy 

>'bjJc^#T-e^^^:^yi5^-rx-rs:^sga^j 

(b) Lmxlb. NurrK EnU Ptx3*5j;t/TH;5^^/ceai¥j;«9jlJ^$tvfcl*fc{i^^Oit 

^^^(Dife^iii^ic^bT;:^hy^^<?ai>'h/i^#T-^^^-r>'yi5^-rx«jj^y^^w^ 

> 
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[10] (c)DAT*3j;t;?ADH2;d^fe^^$tLfc— :*-(?55tfe^^L<{«^<Djt^^^<^i^ 

[11] (b) X@^^::joV^T. mi3i^tlfzM^^i!)^Lmxlh^ NurrK *fcW:Enl<^V^-ri^^^— o 
(a) TIE (a-1) ib^h (a-6) ©V >-r*T.d^(-iS«<^*tSBB3?IJ {;i|Eife(DV tV*>0:^mBB 

(a-i)Ba^j#-^: i3^m(Dmmmm 

(a-4)iB^J#-^: 15*fc«:17lSm<^:^Sia^J 

(a-5) iE^j#-^ : i6^fcm8mm(DT^ymmm (th) ;&^^>/c^^jKy^>^^K^3— 
>'hJfc^#T-t?^N-r:/yi5^-rX'r5MSiB^j 

[13] {p'ti:<thmuvfci5mm^mir^Mmmmxh^. m^mn 
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[14] ^^^3*yt}*4|B^<Z)|*^^. Lmxlb, Nurrl. Enl. Ptx3. TH. DAT*3j:U?ADH2^^ 
[15] ^M^3^tcn4mM.(D^mt. Lmxlb, Nurrl, Enl, Ptx3. TH, DAT^XXJ^ADH2f)^ 

^^^^I^J:«95g^$nfci^/c{*1S#:(Dm^^^(^iaiRM^t^*§^i-^^fr^^-^tf. 

(a) TIE (a-1) (a-6) (D\ ^-f tV^^}-IE«(^T5ymBB^J*^c{«<D— §pgH^Jy{i^^> 

(a-i) BB^j#-^: i4mM<DTKymmm 

(a-3) BB^j#-^: i3mm.(Dmmmm^^fj:^mB^i^ML-x::^hv:^i^:i:.>wj:^w 
(a-5) Ba^j#-^ : i6'^fcm8mm<Dr^ymmm^^^ ^xim\^<i-i.mwcm(Dr^y 

(b) Linxlb. NurrU Enl. Ptx3*5j;OTHd^b^^S^j:9M*^$ttfcl*fc}*^^(Dit 
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[18] (b) X@{c:*5V^T. jg^^tbyhit^^^^^Lmxlb, Nurrl, *fc{*Enl<DV^-f tv;^^— O 

(a) TIE (a-1) (a-6) <DV ^Tn;e)^{;^IBm<OT5:y^ia^J*/c{*-^(D— §|Jga^J;6^b 
(a-l)SE^J#-^: 14|Em<^T5y^Ba^J 

(a-2) Bs^j#-^ : i4mm(DT^ymnm ^-ci^b< i^mmm<Dr^ymj^^x^ 

(a-4) BH^J#-^ : 16*fc{^ 18|B^(DT5:y^iH3^J 

(a-5)ga^J#■^:l6*/c^*l8|E^(DT^y^Ba^J^c*5v^■rl^b<^*m^^@(DT5:y 
(a-6) Ba^j#-^ : 1 5^fcm7mm(D^Mmm7b^h^i:^m^^i^Miy^:^hv:^i^='^> 
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ft*^7*fc{*8|S^cOf^M^x Lmxlb. Nurrl. Enl, Ptx3. TH, DAT*Dj;U?ADH2:d^ 
^M^7-^fcnsm^(D^Mt. Lmxlb, Nurrl, Enl, Ptx3. TH. DAT*5j:U?ADH2;5^ 

(b) ^mmm^mm^'^fc^(Dmmmm:i. i^j^to (b-D - (b-e) {;iie^(dv ^-rti 
(b-i)BB^j#-^: i3mm(DMmmm 

(b-2) BB^J#-^: 14fE«(DT5/^Ba^j35^fe^<C5JKy-<>^^K<lr3-KbfciMia^J 
(b-3)ia^J##:i3fBife<D:^Sia^j:&^6>5:c6itfe^lJ:^UT;^hy>'-:?in:/hf^^# 

TT-^^-r:/y^'fXi-§:iL^iH3?ij 

(b-4) ia^J#-^: 15*fc(il7|a^(DlfeSBE^J 

(b-5) Ba^J#-^: 16*fc}^18|SmoT^/^gB^J**^)/^SjHy^>^^K<Sr3— KUyb 

(b-6) rnm^^: i5'^fciti7mm(D^mMEm^hti:^m^'f'KMi.x:^hv>i^^>' 
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(b) mm^m^mm^'^fcM(Dmmmm^. tie (b-i) (b-e) <dv ^-rttjo^cia 

(b-l) gB^J#^: 14fES<^T5/^Sa^J 

(b-2)gH^J#-^:14iS«OT^/^BE^Jl;i*3V^-Cl^U<{*^^^<^T5:y^;iS^^ 

(b-3) mm^'^:i3mm<Dmmmm7b^hfi:^mm^icni^x:^hv>i^^>hfj:^w 

(b-5) Bs^j#-^: i6i^tim8^m<DT^/mmmi^^\^ ^xi^v<i^mikm(DT^y 
(b-6) sH^j^-^ : 1 5i£.rcm7mm<Dm.mmf)^h^j:^m^^i^Mi^x:^hv>'i:^^> 
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